Evidence that truncated TrkB isoform, TrkB-Shc can regulate phosphorylated TrkB protein levels.
Tropomyosin receptor kinase B (TrkB) is best known as the receptor for brain-derived neurotrophic factor (BDNF). In humans, three major isoforms of TrkB, the full-length receptor (TrkB-TK+) and two C-terminal truncated receptors (TrkB-TK- and TrkB-Shc) are expressed in various tissues. In comparison to TrkB-TK+ and TrkB-TK-, TrkB-Shc is less well characterized. In this study, we analyzed the biological function of the TrkB-Shc receptor in response to exogenous BDNF treatment. In experiments transiently overexpressing TrkB-Shc in CHOK1 cells, we found that TrkB-Shc protein levels were rapidly decreased when cells were exposed to exogenous BDNF. When we assessed the functional impact of TrkB-Shc on TrkB-TK+ activity, we found that phosphorylated TrkB-TK+ protein levels were significantly decreased in the presence of TrkB-Shc and moreso following BDNF exposure. Interestingly, while the reduction of phosphorylated TrkB-TK+ protein was more pronounced in the presence of TrkB-Shc following BDNF exposure, the stability of TrkB-Shc protein itself was increased. Our findings suggest that cells may increase TrkB-Shc protein levels in response to exogenous BDNF exposure to regulate TrkB-TK+ activity by increasing degradation of activated receptor complexes as a means to prevent overactivation or inappropriate temporal and spatial activation of BDNF/TrkB-TK+ signaling.